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Suiiiniary 

CaNN. I 1 1 Mckrav-Wai 1 u I . r. V. ( hW) Si>iiav o|' IihhI iicms in mi Ahonginal miiKlcn ai L.iUlc: l>ip. ncm 
Kobe*, soiiihciLsicm Smilh Ansimrui: iiH(ilicHiioiis I'orcouslal ^Tomorphlu LlKii»i!C. Dvns. R.Sor. .V Ansi. I23i2). 

^1 May. IW>. 

Al Nora Ctvina fVi>\ in xoutbciistem Soulb Aiislralia. fossil shell of rlic iiiiciiiLltil mollusc Knmfysitt M tihirifiti 
hoin oiiiiToppm^ yieklal a ratliocmiiiMi n^c of 5f»00±l l0 y cal BP. The presence ol inieriiilal sniiLlllal 

setlimeiiiN ol fhis preserved in an open ocean coiisiul scihiiu. implies llval the we.sierii. mostly enitled side 
01 Kobe Kanyc oikc sheltered i|iiiei water cmhaymciUs with inieriiilal smidriais. K.ulioeurhon a^es for lossjl 
molluscs from maiiiie sednn<*nis Imidwards u1 Kobe Kange reveal that aiilochllionons deposiiion itioK place 
vMtliin jii esienslve Holocene ci»aslal back harrier la^^ioun ciivimnmcni Irom approximately 55(H» 4000 y BP. It 
was ori;iiiially prop >sed that ihc shells ot Knit lysht cockles, yalhered hy Alioriy.inal people jiiil now preserved 
wiihm the arehaeoslrart^Taphic liarly Hori/roii midtlen at Little I)ip. had (M'ivinalcd in (his hack-hairier lagoon. 
As the Kaii'lysut sp. shell from Ihe i-aily llori/oii midden is iib'uV than 3000 y older than Ktdelvsid spp. Imin 
the iicarhy anloehihonoiis laeoonal seillmenis ic.*;. at La*sh Dip l,ake). it now seems that the cockles were 
luirvestod from intertidal sandflat ciiviroiniienis on the seaward side of Little iJip. prohahly hdore inrirme 
incursion into ilu* low lylnu laml Ivhind Kobe Kanpe. These san<lllals were ephemeral feaiiircs, eroded u.s the 
proteeiivc outer niartiitt of Kobe ILinj^e was also reduced by the erosive lorcc ol the Soiitherii f)Leaii to n Imeur 
array ol sinnll islands niul sea siack.s tlial cltaraelCTise Ihe piCHeni coastline. 

Kn W()Ui>s: fioiilh Ausiuilia. eojisial. Holocene. Pleistocene. Ahoripiiiul midden, mollusc, loominiik-ia, 
iariioearbt>iL amino ac id racentistitiiHi. 



InlrocliicTioii 

r'l^jisial Aboriginal ntiiUleii.s in the vkiniiy »>l 
Robe. MHillicaslen\ Suiiib Aii drulia. typically eoiiuiiii 
sliell remains of marine inolluseH nib-lr in many 
instances.. IVagmenis of flini. The malcnals of (he 
older Larly Hori/.on siie.s i nomcnelaUiiv of Luobhers 
I07SD lie on the exposed .surface of Rttbe Range 
w illim terra russa suds. Kobe Kango is n composite 
ettasial batrier, eompnsing carhonale-cjiiarl/ dune 
saitds, which lurmed during the jmersladial 
highsland sea level ol ovygeii isotope subslage .5e 
(Sehwcbcl lUiiiilev cl til. Helperio /7 ul. 

IdOo) Ivpieally (lie shell iviiutins of the Larlv 
lh»ri/on inicldon.s are dominaled hy species of 
Kiilf'lysia Ruinef. iiHOHidal saiidflal cticklc 
lommonly futind linLiy living; in proiecled coaslal 
sellings H.iidbrook H)S4); Hint liagmeiils arc mn 
eommonly presem I he younger and more nunurotis 



Suhiuil i>l I jivincii inu lAf'plieil I jCi'logy ). UiuvcMsity ol .Soiilh 
AlIKIIMli.M VtuiVMMI l.oklMi HoulcViUd .VtuVvSlOl l.ak**S' .S, /\Mst. 

.sons 

,ScIbmi| hI rii?H*.t'jLnLVS. Umvc'isily of Wi'llonjiionp NSW' 2SJ2 
l.oi iiiii Rs K- lP>7s> Vloals iinU iiilmbik: a niudy in un*liisloric 
ixri.stnl M'llk'HiCMlv in Somli AiNralivi PhD Miusi't AMt runbena 
1 1111)1110.1 



Late I lori/on middens of Robe Rajige consist of thin 
beds of shell remains and tVmi fntgmenls withm the 
modern, uneoosoliduled dune sands that are related 
to the most recent postglacial murine iraiisgressioit. 
Lhe shells of these deposits, which are mosl 
lieqiicnlly observed as lag dcposils ott denatiou 
surfaces, are mostly ol Tmin* (Suhninrlhf) dinlultims 
Solattdor, a large gaslropod which is eurreiUly living 
along the modem rocky shorefuee. Kaiiy Hon/oii 
midtiens record an episode of Aboiigiiial occupation 
of coastal Robe Range ihiil approximates in lime (o 
the eulinnuiti^»n <>l the pu.siglacial marine trans- 
gression in the early Holocene, while the I ale 
Hon /on sites re Heel ihiifc leeonl occupation 
(Luebhers I97S': Cann td til. |B‘71 ). 

Al et>astal Lillie. Dip. soulhcasl of Rohe, //(r/>o 
shells anti riini rrugiueiils. together wilh fiiieK 
disseminated charcoal, occur within tmeonsohdated 
dune sands ainl as a lag deposit aert>ss a mtidem 
dellulitui surface. Shell from this deposit yielded a 
maiiite reservoir cnireeTeil radiocarbon age. 
c*ilibraled lo sidereal seats, o) 47l)tl(>H y cal Bl* 
( Table I ). an age eorroboralcd by amino acid 
racemisaiioM (AAR) analysi.s (Cann c/ til. IH'^H ). The 
dune sands and their contained arehaeologieui 
remains immediately overlie scattered emuen 
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Tabu: 1 . KiitUtH'arhffn duitw Holiu rih^ mnihiSi S iinJ i'/unrotd fnwi Ltn/c Dip and an inms nan linin'. 
South An St mi in. 



.Siimple 

Joealily 


Dated 
nialci lal 


Lahoraioi) 

eiKle 


S'C 


CViftvcniional 
"C :i^c y 15P 


( 'll )i brak'd and 
min tiie resci \ oir 
eonvcied 
•T'age V cal BP 


1 a'sli ))ip Lake 


futudysiu 
mO lit font a ltd 
A. vhyiiplinrff 


SUAAD2X 


1 9±l.d 


376d:t70 


.ViKI)±200 


Nora C’rciiia ciiihaymeiii 


Is Si'ttltftntn 


SllA-3d29 


I.Orl.d 


5250±6d 


56()(h(4d 


Nora CiviiKt Laic 
I tori A 111 midden 


Ihiin* sp 


Rel;i-ltl4S*»2 


l.brtU 


) I70±60 


740-4-130 


t iidc Di|.i Late 
lloi i/oti midden 


IntInt sjs 


ANl 1-74.17 


d. 0 i 2 .n 


H40t«0 


47()±lh() 


LiiiK' Dip Early 
lloi j/(m midden 


Katvlysia .Mp 


SUA-26M 


1 dil.d 


74S0±70 


7000-4*100 


(aide Diji Early 
i loii/oii nikldci^ 


ChaiVi ul 


ANl U7a IS 


-74.9±2.0 


)t27d±SO 


92101 230 



iraiiuns ol' Kalr/y.s'iit shells uiul eharenal vvhieh arc 
embedded wilhin a lorra nv^sii soil oil I he ollierwisc 
Ccilcieled iiitd Kiirslillcd scdinicnls (oxygen isoiopo 
siihNliige 5e) ol Rohe R<mgo. Radii >carboii ages ol 
d2l0±230 y eal RP (ANU-7 J4S) Idr charc<i;il and 
7d00±l60 y cal BP |SUA-2^>I2) lor shell ciMillrin an 
oari) (Icdoccne age lor Ihe inalcrials liom ihe lower 
deposit (’lal'^lc I l ‘Fhese rcsiilK arc stipjairled by 
(ireviiHisly published (AAR) analyses o\' Ktttoivsia 
shell (C'arm vl at. IWl ). Ibali deposils are i(ic JVsull 
ol’ human aciivrly, and Ihcii general selling and 
exposed iiiaieiials were proposed as an archaco- 
straiigraphic type locality and type seeiitms Idi the 
imie culiural llaily and bale Hori/ons ol Abtrriginal 
occupalitin in southoasicrn Sou)h Auslralia (Caiiii ef 
al. P)')L pm). 

C’aiiii ri //A (Pidl) speenhued abrmt the origin of 
llie ha(cl\sia sliclK as a Food souiee in Ihe Early 
Mori/on midden ai l/ilile Dip. ‘I’hcse audiois noted 
dial, idthiuigh \hc midden is situated in close 
proximity to the shore. Ilieic are eiirrently no Cii.asial 
mieriulal sandllai environments which ciadU have 
supporied this edible cockle. However, )hcy also 
observed I bat Kaioly.sia spp. are abandani in bi >tb 
aiitochlhonoiis and allochthonoiis bioelasiie sedi 
rnents. up lo several m Ihjck. exposed in exeavalions 
and lake beds within iJie low lying area immediately 
inland iiioriheasti of Robe Range, d’hese lloKicene 
shell beds were dcpo.siied in ti co.isuil h.acK-harriei 
lagoon which supporictl Ihriving popnlaliitns ol 
KtUcIxiio anti other niolkises. (’aim e/ o/. (1991) 
ihcrcroiv concluded iluil this lagoon represented the 
Uiosl likely source ol’ llie eockle.s once galliciod as 
huHl by die Ab»)riginal people who had lived on 
Robe Ivinge. about StiOO years ago. This paper rc- 
evaJuales die provenance orihese midden materials 



in die light ol additional Iteld ohservaiions and 
radiocarbon ages. 

Obscrvtdions tuul Methods 

hie III (fhxrrviifittifK 

Nora Ciciiiu is the name given to a coastal area 
ahoiil 7 km soiithoasl ol’ Unlc Difi and adjaeeni lo 
Nma rreinu and Stink) Bays |l•ig, I) There are 
diree major geoinorphic elctncnis |:>rcsem in tliis 
area. The oldest of these is Rohe Range, coMija isiitg 
the iiiusdy consolidated aetilian caleaivnile thal is 
*(s,soci:iled vviih the inicrsiiidial highshiiul ol sea 
level, ttxygen isolojx* substage 5c, c. 105 0(H) y BP 
(Huntley or n/. 1993). Since the culmiiiatioM ol' the 
I'JOHi glacial marine iransgivssion and st:thilis.'i(ion ol’ 
present sea level, this complev t>f I’ormer coastal 
dimes lias iindcrgtme eMcnsivc cro.sitiii hy Ihc 
Siuithern Oevan and is now lepicscnled by iniinerou.s 
remnaiii small islands ami oHsIioiv sea slacks. Many 
ol lliesc c.xhihil .seel ions ol’ acolian cross beds and 
other tliiric I’orm.s (Fig. 2) and their uj>pcrMnraces ate 
calcreied. karsiillcd and suppori tcira ro.ssa soils, 
Numerous rhi/omoiphs atiesi to (he role ol Ibrmci 
vegetation a.s an agem in carboiiale diagcncsis (lag. 
3). 

The modsan beach at Noiu (‘rcin.i. which is broad 
and exclusively .sandy, is tlic second geomorphic 
element, rite .sand is carhoii.'ileo|nait/ in eonipo- 
silion and derivetl, ;i( least in jiaii. IVom the crosional 
reworking ot the oldei acolianile ol Robe Range 
.Siime of die Robe Range sea stacks appear (o have 
been insiriimcntal in providing anclaa* pojtus lot 
beach ctmslruelioii, as regional uphll ofe. 70 mm per 
ihons<tnd yetirs (Belpeno ik. Caiin 1990; Belporio vt 
a/, 1996) i^romoled beach progi adalioii. 9 he bench 
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Katelysia spp, in back-barrier 
lagoon sedimcnis 
3680±200vrcaIBP 
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1 i>'. 1. Map oi ilic study area showing llie locution of places mentioned in the lexi mid smne nidiocurhotl lujcs 







luce of Nora C'a'ina Bay rosis between headlands ol‘ 
Hu* older acohanitc (Fig. 2): similar aeolianiles 
cniierup along ihe .Slinky Hay boaeh (Fig. }). 

riie beaches al Nora Cieimi and Slinky Hays are 
backed by a .syslem ot modern coaslal tiuncs which 
comprise the IliirJ geomoiphic dement. The dune 
sands are similar in eomposilion lo, and presumably 
lai least origiiially) m dynamic equilibrium with. 



Ihuse of die beach. Sections (Immgh some of ihesi 
dimes have exposed typical materials oj' (he Laic 
llorlzcMi middens, namely shells nl ittrhf} sp. and 
rragmcnis of ilini. 

Al the soLilheaslem exiremity ol Nora CVeina Hay. 
the modern high-iide heaeh sands abm a low Wave 
ciil e.xpo.siire ol' poorly lo nioderulely wcll-cemeiUed 
sediments, abinil I m m heighU iiiul extending 



Fig. -L Exposed veciion through a Hinuulcd acnliiuiiic .sea .M.uk iii iho hack nC the beach lace of Stinky B;*y. This exposure 
icvcaK two sets o( iieoliaii cross heds which me varjublv lilhibctl. minicriuis rhi/omorphs trighn, ,j Lalcivicil upper 
MirluLv :iml a small soluiion hide tapper righi > I lolocene dune s uid rnoi lies fhe acnliaiiiie and a garden vpjcL- (or sc.ilc 
sI.iiilIs ill iiiodcrn beach sand. 



r ig. 2. The rocky oiiu’M.i)i o| Kobe Uange aeolian calcareniie* ol age oxygcJi isoiope subsLigc 5c. which Coiftrs llu* soiiihcrn 
headland of Noia ( Vema Ray. The dip slope lowaidc (he hcach defines Hie lee side of* the dune form Motor vehicle on 
beach at riglii jtidicMics scale. 
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HOI (K rNflCrOMOKIMIK ( I lANCil l OASTAL KOML KANCI 



4 ? 



scvcMal m hack iVom ihc hciiilluniJ. The base ol Ihc 
cxpoMMc is noi dermed. The luwcniiuM Inholim.V is a 
breccia nf calcaicnilc chisls. which arc at Icasi 
supcificially, similar in Icxluiv and cimiposition lo 
ihc locally nmeropping acolianilc ul (he Rube 
Ranj^c. The angular lu siibruLindcd ha^ments langc 
III si/c u)>wai'i.ls n» the ilimensiuns ul cobbles and are 
embedded in u malrix id* sand ul die same 
cumpi'siiion (I’iias4, 5) ’Hie tcsliirc and cumpusiiiun 
4)1* iln>. sediment is cunsisicni with having boon 
derived )r«»m (lie siibsUiL’e 5c acolian calearcniie and 
depiisiled as sU>rm wave beach debris. 

T he ('iverlying bed, 10-25 cm Ihiek, is sediment of 
ijiiiie diUcieni characicr.consi.siing ul* well presened 
miillhsc shells in a carbonate ^quarl/, sandy malrix 
Hags 4, 5). The ni>r(hern purl of the exposure is 



puijiiy eoiisuliilaled and reveals in section both 
articulated and disarlieulaled bivalve shells iiui grey, 
eaiiH»imie-i]iiarl/.. slighlly mndily sand. The unpaired 
shells arc oricnied holh eunvex up aiul down with 
several having iin imbricated I'abrie I Pig, b). I'he 
soLilherri part of the i)u(eri>p reveals the fossil shells 
in hiilh vcrilcal and hon/.ontal expusiirus wilhiii 
essenlially clean, slightly beucr eomenled. uirbonate- 
i|Llail/ sand (Tig, 7). Bivalves meliidc species of 
Antipclla Dali, lhvchii>tl<>iiU's Swaiiisim, hUu'UV 
Linnaeus and KiUviwia. and among Ihe gaslri>pods 
l^tifrl/aria \f\atill<inclio) t'siuarhut i Litei is mosi 
common. From this sedimeni a speeiincii of 
KiiU'/yyiif siularifut <1 amurcki was taken loi 
radioearhun dalmg and bulk scdiirienl was alsi> taken 
lor loraminileral analysis. The palaeoenvironmcnl 




CoaiilaJ dune uf 
mcislly uiiciinsolidaied 
carhonalc-L)Uartz sand 



Modem high lulc sandy beach 
ol>scufe,s base of breccia 



Aboriginal midden of 
Late Horizon age with | 
sheila of Turbo sp. 
740±l30yrcaIBP 



Poorly consolidated carb<)natc* 1 
quartz sand with abundant hxssilj 
sheiks of intertidal molluscii 
Kalebtsia scalarina 
56001140 yrcalBP 






Coarse rubble breccia; clasLs 
derived fmm liie aeoliao 
cakarcnilc of Roix: Range 



1 Inc tie 



Scale 

approximate ‘ 



pig. I biagiaimnuLic scelMMi ul Ihi* oxpuNUic ill the .’.oiiihern end nf ihc heacli ul Noia (Vririn ILiy. Also shown arc the 
locations of fcaimvs ini.-uiu>nc4l in the Icxi iiiul indiided us adtlilional Figs 6-X. 
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that is signified by these fossil molluscs was at least 
cJtssely similar to a modem intertidal sandflat mid it 
is significant that such an environment once 
prevailed in a coastal setting which faced the 
Southern Ocean. 

The shelly sandllat facies at Nora Creina Bay 
occurs up to 1 m above the modern fiigli-tidc sandy 
beach, and approximately 1.5 m abov^e presejit mean 
sea level. Emergence of the shell beil may be 
attributed to the regional tectonic uplift. 490 mm in 7 
ka (Belperio Cann 1990), with superimposed 



hydro! sostalic adjustments. The degree of hydn>- 
isostatic defornuition for this setting is likely to be 
similar to that registered elsewhere at sites close to 
the continental shelf edge in southern Australia, such 
as at Port Lancoln, wliich records about 500 mm i)f 
emergence since the culmination of the post glacial 
marine transgression (Belperio 1995). 

Overlying these beds of the shelly sandllat facies is 
a dune, 5Ti m high, of vegetated, but otherwise 
essential (y unconsolidated carbonate-quartz sand, 
included wilfiin the dune is an horizon of numerous 



Pig. 5. Busiil ruhhle bicLviu bed with col4>le si/c clasts ol reworked aeulian ealcareiiile, believed to represent storm wave 
beach debris. A sandy bed with preserved inolliise shells overlies the breccia. Geological hammer for scale. 




fig. 0. Detail at fossil mollusc slielfs, which are here mostly disLirticnliiled. convex upwards and piutly imhrieaied. 
sigiiifs iiig some degree of ininsp()iiaiit>n. The pen indicates scale. 
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slidis of Tiirho sp . lo^cihcr vvilh an associalcd 
lag pi shells t»n an erosion surface, which is here 
inlcrpivlccl as a Laic liori/on Ahoiiginal midden 
(I'igs 4. 8r A specimen of shell was lakcm from Ihis 
deposit lor radiocaihon daiing. 

Rtulioanhi*n dai'wK 

Radii'carbon daling of the fossil molluscs, 
involving liijind scintillation counting of residual 
radrocarhoiK followed he conventional methods as 
documenicd by Gupta Polach (1MK5). As 



lu 

prclrealment, bctorc sample pl•eparati^)^. Ihc fossil 
shells were rigorously etched in c. 4 M hydoKhioiic 
acid. The conventional radii>carhon ages were 
ealihralcd to sidereal years using the program ot' 
Sluiver & Renner (l‘>9.^), which included a 
correction iVn* the marine reservoir effect for 
southern Australian ocean surface waters (-450±3.S y i 
(Gillespie 8i Polach Id7^n. With the exception ol the 
Dirhtf sp. from Nora Creina (Bela- 104.^22), all the 
radiocarbon ages were calculated using estimated 
81AC values. Results arc reported in Table t. 





1 ig. iS. Shells of turh/i sp. us u lag deposit derived trum u l.ule Hoi i/on Aboriginul miiltlen in the dune, t he larger shclK 
are ahoai 10 cm in diu noier. 
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I he scilinieni siimple a)IlcUt\l from Ihc shell bed 
iTiippin.^ nul ill jNoi;i Croina I3uy was snukcti in (up 
waiei in laeiliuilc* disa^greguirnn and wel sieved lu 
remove sodimeoi gn.OM^ <0.12.5 mm. The retained 
m.’ili'rijl wa*' air dried and sieved to (Obtain the ^rain 
M/r Iraelion 0.50-0 25 mm lor mieroseopie exam 
iriauoii. Grains horn this fraeiion were randomly 
>prmkled on In a pieking irav. and Ihc observed lesis 
n( (oiaiinnilcra weir idenLil'icd aiul removed to a 
slandard mierolossil slide. However, polished or 
abiaded tests, or those yello\v-ho»\vn eolniiralion 
and iid'illed vvilh aulhigeiiie eemeni, were exekuied 
as these were all presumed bo relict, Mtnr than 
500 mdividiials were exiraelcd and idenliHed and 
(he nnrnerieal ahundaiiee of species was evalnaiivd as 
an indication ol‘ the palai'iK.'nvin»nmenl. 

Kesults and Discussion 

RaduH'iti hon (/ge.s 

rbf i.idi«»eaibon age determined tor shell ol 
K(Ucly>st4i scuUnvui a) Nora C'rema Hay, eahhraied to 
siilereal yeaiN. is 5b00±l40 y cal Hl^ and that Im 
hirlm sp. in the tn'crlying dune siind is 740±I50 y 
eal Bl‘ (Table I), Canu e/ uf. (1908) reporled 
ladioeaibon ages which indiealc that the pt»slglaeial 
man lie transgression into the coastal lagoon behind 
Robe Range was initialed e 7.50o y HP Oiherwisc. 
lossil shells et>lleeteil bnm auloehllnnions deposiis 

oySleis and cockles within this lagoon cunsjsleiilly 
yielded dales amnnd 5.500-4000 y HP and shells 
linin ctujuinoid deposiis wi*re as young as 2000 v 
Hr* I'liiis the age lor lh»^ shelly sedimenis at Nora 
OrUM is LonsjMeiil with setlimentaiion wilhm the 
eailitr pari ol the posiglacitil murine IraJixgiession 
and points to the Idrincrly more eviensjvo iiUerlidal 
shelly sancIMul eiivironment on Ihc seaward side of 
Rohe Range. 

fVltuo.senpic examinalJon ol Ihe sediincni grain 
si/e lfaelit>n 0.50-0.23 mm, liom the shelly sediment 
.11 Nora Civinu Hay. revealed lhat three gmups of 
hMUiniiiircra eonsniine -ahm>st three c|uarlci> ol Ihe 
a.sseinhlage. TrifruitUmi inf lain iPOrhigny 1. 
ohltjnitti (M««ii|ngul IbVr. Pi.\cort?is t’linit<.lunn\ 
fPinkej J«»neN) 5()^;y ,mtl Elphtdifon Kris/mm 
(Lmnei 20S . Lcs.sei species, each making up 
were' Niiha idai iif hici/}(i>a Delianee. Spiwlondinu 
nmdlunfiif d ( )rhigny. (Juiiuiut'/onifinu s\d>ptd\\4»(Ut 
P.irr ami Irilncidinii irirurui<iln td'Oi higny) Sneb a 
disiiihuiiun nl species is consistent with a saiHl Hal 
enviummeiii. a.s iiileiTed iVom ihe molluses. Species 
siieli as U(>.uditUi dfufroli^ MAirrk ( ihiadvs sp. de 
MonOori and l-lanidiiif^hlcs huifiiruvns ufnnes 
Paikei). rliul iiaghi olhorwise have signihed more 



pOMiiHineeil innuencv ol‘ ihe npep t>cvan. arc each 
represi'nted by only a .single specimen. 

Cfxtsnd \((iidjhih 

Diiniig die early to mid Moltn.cnc\ c. 5000 years 
ago. m the Nora C reiiia Hay area. Ihc coaMal marine 
selling litksled popiilalions of marine molliises and 
loraminircra wliieli u>gelher imply ihe exisienee td 
tin iiileriidal sandflal environment. It appears dial, at 
(he culmination ol the poslgkicial marine Irans- 
gi'ession, such environments were initially ereaicd m 
sheliered areas, such a.s eroded emhaymciiK, al)d 
were adjacent to elu.siers of sea siack.s ami small 
island.s (erosii>rMl lemiiunls of Ihc Late Pleisroeone 
»-ojnponenl ol Rohe Range). Fhe aeolian calearenilcs 
'Which comprise R^ihc Range are variably lithilKSl 
and the fragmeiUed naliitc of the present landscape 
attests lo extensive erosi»>n *d the less consolidated 
seilimenls by the loree.s of the .Southern Ocean. The 
eroded icmnanl.s of Rohe Range can be itaecd (or up 
lo I km olTshoiv and their pre.seiu'C implies uo 
average rate i>r coastal rccesMon ol 143 min y ' since 
the cuhniiialion of Ihc postglaeiul marine truiiv 
gressi(ai some 7000 yeaiN ago. This local rale ofellll 
celreal is up ro three times greaiei than lhat ropi»rti\l 
by Tvvidale i 1997) for various sites on l*yre 
Peninsula. The large c|nanlilics ol' reliel etirbnnate 
bioela.sis. lhat impart the disiinelive yellovv-hmw'Ti 
colour to the sands ol the present day beach and l|ic 
Ho(i»eene eoasltd dunes t>f the Rtihe Range ecaiiplex. 
aiiesi u> ihv^ licgree ol erosion of Ihc oklor acolianiic 
siiceessjon. Willi eontinueci erosion of the proieelive 
slacks and iskiinls at the seaward edge of R»»hc 
Range, the sandflal.s lhat had lormoi'lv hosled the 
inlcTliJal rauna. av in the Nora C'reina cmbavmeni 
hocame exposed lo tinahated marine erosion. The 
sands were rcdisti ibtiied. partly a.s a iransgrossive 
blanket of parabolic dime.s. consiitniing the most 
Rceiu pha.se of eonstriielion ol Kobe Range and also 
panly along the coast to he tioposned in ihc protected 
environments tluil were (i> beemiie tjiiichcn and 
kivoli Hays. I hose latter sctlinienls are now 
reprevcniOil as a senes ol njlici foredunes (Sprige 
1 952, Gann / / nl. 1991 l99Xj. 

hnn iv.sia shef/.s in thi Etufy Hnrjzvn ftnddem w 
id lie Dip 

Cann e/ nl. (I09h originally proposotl lhat Hi*- 
shells id Eipt'lyy/a eoekles. galhered as a bind Si>inve 
by Aboriginal pet»plc\ and now preserved vvitluii (he 
aivhaeosfraligraphic Parly lli»ri/on midden at Lillie 
Dip. had originated in Ihc Holocene baek-bamcr 
eoaslal lagoon behincl Ri»he Range, Largi- 
populalioiis of molluscs, e.spcelally Kuh Jwio spp , 
became esiahlishcd vviihin this l.jgimii cnid ihei? 
shelly fcinains aeenmiilaied lorming e.xlensive 
hioekistie setliments. Ihe radiocarbon age Cmm 
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Kafrly.sia sp. slid I in I he Tinrly Horizon mitUcii is 
nu>re than 3000 y ohJei than ilic aees Imin Katclysitt 
spp. in llic nearby aiiloehlhonous baek-barricr la^'oon 
.scdiinenis, ii now appears iinliKdy iluil the shells in 
ihc midden had Iheir origin in (he lagonnal walei way. 
T he nKlioearhon dated lossil K. sivforwa from Nora 
Creina eoiilinns lhal, In shdiered sellings along die 
llolocono coask hospilahle environiuents prevailed 
lor diis molluse. Ii would seem lhal, in Ihe earl> 

I loloeene. Aboriginal people hiii vesied the cockles 
IVoin inUTlidal santll lal environmenis on the seaward 
side ol l/dtie Oip. As may be inferred from ihc 
available radiocarbon dala ((.’ami tl nL (his 

was probably several hundred years belore Ihi 
jioslglaeial marine iransgression Hooded iho lo\\ 
lying land behind Robe Range. 

(^)nclusions 

Ai the euhninalion of (he posiglaeial marine 
iransgression, Ihc seaward side of Rohe Range, near 
Nora Creinu and Lillie Dip, proviiled shellered back 
barrier sellings in which sands were deposited and 
inicriidal niolUises, especially Kati lysiti spp., vvere 
able lo Ihnve. Aboiiginal pe(»i»le gaihered ihese 



Citckles as a iood source, as evidenced by Ihe 
abundanl shell remains in (he l/arly Horizon midden 
al Little Dip. The less consoliJalcd pans of (he 
heach/dime harrier succumbed to the erosive lorccs 
of the Soulhern Oceiin, ihiis redueiiig this feature 
over lime lo Hie linear array of sea slacks uiul small 
(slaniLs lhal characlerise ihe seaward edge of Robe 
Range loday. The unprolecleil sandflals were lluis 
exposed lo ilie open ocean and ilieir sediments were 
rcilisiribuled. Much saitil was blown unshoa* as a 
hlankei of transgressive coasial dunes, 5»and was iilso 
Uanspoited along the coasi and deposiicd in the 
.shellered areas (hai became (iiiichcn iiml Rivoli 
Hays. Radiocarbon ages lor (he Larly Hmi/on 
midden shells at Lillie Dip. and for (he AVt/c/w/V/ 
si nliirina from the sandflal facies al Nora CTeiiia. 
eonsirain this cnvironriiemal change to Ihe lime 
inlerval e. SnOlkSoOO y Hl'. 
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